Suppression of bladder overactivity by adenosine A2A receptor antagonist in a rat model of Parkinson disease.
Overactive bladder is highly prevalent among patients with Parkinson disease. Adenosine is an important neurotransmitter in the central nervous system but it is not fully clarified how adenosine receptors regulate the micturition reflex. Thus, we examined the effect of an adenosine A2A receptor antagonist on the micturition reflex in a rat model of Parkinson disease. In a rat model of Parkinson disease induced by 6-hydroxydopamine (Tocris Bioscience, Ellisville, Missouri) injection we examined the effects of the adenosine A2A receptor antagonist ZM241385, the dopamine D1 receptor agonist SKF38393 and the dopamine D2 receptor agonist quinpirole on bladder activity. Intravenous administration of ZM241385 increased the intercontraction interval in a dose dependent manner in rats with Parkinson disease and sham operated rats but the inhibitory effect was greater in the Parkinson disease group. Intrathecal and intracerebroventricular administration of ZM241385 increased the intercontraction interval in each group. However, in rats with Parkinson disease the inhibitory effects induced by intracerebroventricular administration of ZM241385 were greater than in sham operated rats. Intravenous administration of SKF38393 increased the intercontraction interval in rats with Parkinson disease and subsequent administration of ZM further increased the intercontraction interval. However, SKF38393 did not increase the intercontraction interval after ZM241385 application. Also, ZM241385 increased the intercontraction interval without being affected by pre-administration or post-administration of quinpirole, which decreased the intercontraction interval. Results indicate that the adenosine A2A receptor mediated excitatory mechanism is enhanced at a supraspinal site to induce bladder overactivity and A2A receptor inhibition effectively suppresses bladder overactivity in rats with Parkinson disease. Thus, adenosine A2A receptor antagonists could be useful for bladder dysfunction in Parkinson disease cases.